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All oral presentation and posters must be turned in to ORAU (VTAMR@ORAU.org) no later than
APRIL 29, 2022

The AMR will be hybrid (virtual/in-person). Presenters of oral presentations are encouraged to attend
in person. If there are any concerns with being on site, the VTO AMR team will accommodate for a
virtual presentation. The AMR poster session will be virtual.

Please use a 16:9 aspect ratio for your slides.

These instructions apply to both oral presentations and posters unless we note a distinction between
the two.


mailto:VTAMR@ORAU.org

Submission Deadline

Presentations and posters are due to VTAMR@ORAU.org no later than
APRIL 29, 2022.

No exceptions.



mailto:VTAMR@ORAU.org

FOR INFORMATION ONLY. DO NOT INCLUDE IN PRESENTATION.

By submitting a presentation file to Oak Ridge Institute for Science and Education (ORISE) for use at the U.S. Department of
Energy’s (DOE’s) Vehicle Technologies Office Annual Merit Review Meeting and to be provided as hand-out materials, and
posting on the DOE’s website, except for employees of the Federal Government and DOE laboratory managing and operating
contractors, the presentation authors and the organizations they represent agree to defend, indemnify and hold harmless ORISE,
its officers, employees, consultants and subcontractors, and the DOE from and against any and all claims, losses, liabilities or
expenses which may arise, in whole or in part, from the improper use, misuse, unauthorized use or disclosure, or
misrepresentation of any intellectual property claimed by others. Such intellectual property includes copyrighted material,
including documents, logos, photos, scripts, software, and videos or animations of any type; trademarks; service marks; patents;
and proprietary, or confidential information.

Employees of Federal Government agencies and DOE laboratory managing and operating contractors collectively represent and
warrant that they have acquired the rights and/or permission for use of all intellectual property, as listed above and claimed by
others, that is needed for developing and submitting a presentation file to ORISE for use at the DOE’s Vehicle Technologies Office
Annual Merit Review Meeting, and to be provided as hand-out materials, and posted on the DOE’s website.



Your presentation is public and will be posted to the DOE Vehicle Technologies Office (VTO) Annual
Merit Review (AMR) website.

You are required to create the following two files:

o A Microsoft PowerPoint file following the instructions and guidelines contained within this
PowerPoint template. Acceptable formats for presentations are either .ppt or .pptx

o Once your PowerPoint presentation is complete, you must create a PDF version of your
PowerPoint presentation following the instructions in this document.

You may design your slides on either a PC or a Mac.

Naming your files: Use the file name that ORAU sent you in your presentation request email to
name your electronic PowerPoint and Adobe files:

Proj# Pl LastName_ 2021 o
Example: ACEO02_smith 2021 o



Overall Presentation Structure

* Primary Presentation: These are the slides you will actually be presenting.

o Please only include work that has taken place since the 2021 AMR.

Time slot Maximum
duration number of slides

60 minutes 40 slides
45 minutes 30 slides
30 minutes 20 slides
20 minutes 15 slides
15 minutes 10 slides

* Technical Backup Slides: These will be included in the presentation file but are intended to answer
questions/provide additional information. These will be posted on the VTO AMR website.

o Maximum 5 slides

o Place these slides after the main presentation and separate them with a divider that says,
“Technical Backup Slides.”



Reviewer-Only Slides: These will not be posted on the VTO AMR website.

o We do not require reviewer-only slides, but we recommend that you prepare slides to elaborate
on issues of interest to the reviewers.

o There is no limit to the number, but you should limit the number of slides to essential
information and not overwhelm the reviewers.

o Place these slides after any “Technical Backup” slides and separate them with a divider that
says, “Reviewer-Only Slides.”



 Format: Use a 16:9 format for your presentation:
o PC: Design = Slide size 2 Widescreen (16:9)
o Mac: File - Page Setup -2 Slides sized for = 16:9

* Font:

o Do not use proprietary fonts. All fonts in the presentation must be standard across Windows
and Mac platforms or information may be lost when creating the Adobe PDF version of your
presentation. Use only Arial, Times New Roman, Courier New, Verdana, or Trebuchet MS.

o Use at least a 12-point font. Fonts should be large enough that audience members in the back
of the room can read the slides.




Ensure there is high contrast between text and background for best readability. We recommend a
white background along with black or dark text. Light or gray text is hard to read at a distance so
adjust your template accordingly.

Please remove any copyright indicia from your company template so that your presentation can be
posted on the AMR website.

Spell out acronyms and chemical formulas the first time that you use them.
Add Alt Text to all graphics, tables, and charts.

Fill out the Properties box for your presentation.



Do not copy/paste images into your presentation.

o On PC: Insert the image using the “Insert/Picture/File name” menu option of PowerPoint
rather than copying/pasting.

o On Mac: Insert the image using “Insert/Picture/Picture From File” menu option of PowerPoint
rather than copying/pasting.

Crop images in an image processing software instead of PowerPoint. Save the images as an external
file (.jpg and .png file formats work well).

Inserting original images into your presentation works best for preserving image clarity. If originals
are not available, it may be an indication the image is copyrighted.



* Use animated text and/or figures only if absolutely necessary. Unnecessary animations can distract
the audience from your message.

* Be aware that animations do not convert to PDF and animated information may not be visible to
reviewers or in the final PDF posted on the VTO AMR website.

* Videos do not translate to PDF reliably and will not be posted on the VTO AMR website.



Your presentation is public and will be posted on the VTO AMR website.

You must include the phrase “This presentation does not contain any proprietary, confidential, or
otherwise restricted information” on at least the first slide (you may put on all slides if you wish).

Do not include any proprietary or confidential information. It is your responsibility to ensure that any
subcontractor information is not proprietary or confidential.

You must remove the copyright indicia on your company template if that indicia is part of the
template; otherwise, we cannot post your presentation on the VTO AMR website.

Your presentation may not include any slide that has “Official Use Only” or “Sensitive” or any similar
wording, or information that your organization might construe as being in such categories.

You must include the phrase “Any proposed future work is subject to change based on funding
levels.” on all slides with future-looking statements.



If you use any copyrighted information or graphics or intellectual property, it must be properly
attributed.

Do not assume subcontractor information may be used without their approval.
Do not assume that information or images published on a website can be used without permission.

If you use copyrighted graphics (including copyrighted photos and journal and magazine covers), you
must provide written permission along with your submitted file for it to be accepted by DOE for the
purposes of the AMR.

Intellectual property includes copyrighted material, including documents, logos, photos, scripts,
software, and videos or animations of any type; trademarks; service marks; patents; and proprietary
or confidential information.

Also see the indemnification statement on p. 7.



Use of Logos

* Do NOT use the DOE logo or seal in your presentation. Some examples include:

PR, U.S. DEPARTMENT OF

© ENERGY

* Do NOT use the EERE slide template.

* |f you use corporate logos for organizations other than your own, secure permission for use.



Title Slide: must include Project ID, name of principal
investigator, name of presenter if different, and “This
presentation does not contain any proprietary, confidential,
or otherwise restricted information.”

Overview Slide: must include timeline, budget, barriers, and
partners

Relevance

Milestones (if not included as part of Approach)
Approach

Technical Accomplishments and Progress

Responses to Previous Year Reviewers’ Comments
Collaboration and Coordination with Other Institutions
Remaining Challenges and Barriers

Proposed Future Research

Summary Slide

Additional slides after Summary Slide:
* Technical Backup Divider Slide
* Technical Backup Slides
* Reviewer-Only Divider Slide
* Reviewer-Only Slides
o Publications & Presentations
o Critical Assumptions & Issues



Title Slide - must include Project ID, name of principal
investigator, name of presenter if different, and “This
presentation does not contain any proprietary,
confidential, or otherwise restricted information.”

Overview Slide - must include timeline, budget,
barriers, and partners

Relevance

Approach

Technical Accomplishments and Progress
Collaboration and Coordination with Other Institutions
Proposed Future Research

Summary Slide

Additional slides after Summary Slide:
* Technical Backup Divider Slide
* Technical Backup Slides
* Reviewer-Only Divider Slide
* Reviewer-Only Slides
o Publications & Presentations
o Critical Assumptions & Issues



Preparing your PowerPoint for Web-Publication/PDF

Create your web-ready PDF file (the file that will be published on the VTO AMR website) using the
following instructions on the next pages (p. 21-26) to:

* Add Alt Text
* Add presentation detail information
e Create and verify the final PDF



Adding Alt Text to Your Presentation

You must add alternate text (Alt Text) to key graphics, charts, and tables on each slide.

Alt Text helps visually impaired people who use screen readers to know what the picture shows.

Be accurate and succinct. You do not have to say “image of...” or “graphic of....”

A good Alt-Text example of a picture of a crowd at a basketball game:

“A large, diverse group of cheering students, standing up, and fist-pumping on the bleachers of a
basketball game.”



To Add Alt Text to a Chart, Graph, or Image

Note: These instructions are for PowerPoint 2013. If you have a newer version, you may be able to right click on the graph or
chart and select “Edit Alt Text” directly from the menu.

Format Picture e
: . . H O m
Transportation Fuel Type (2018) 1. Right click on the graph
(Total consumption; 28.4 trillion Btu) e Width 6.23" 1
3 & or chart and select “Size Rotation o
Electricity (( style Ccro M ” Scale Height 75%
Renewables” Y ({ swe crop and Position... _
(5.0%) v Scale Width 75%
3{) Cut | Lock aspect ratio
Natt ril.[rﬁ EE Copy ~ Relative to original picture size
' ' - i Best scale for slide show
1 Paste Options:
- - Resolution 640 x 480
0 L Original size
B Change Picture.. Height: 535" Width: 827"
Reset
™ Bring to Front » ol
[m} TEXT BOX
Source: Transportation Energy Data Book, edition 37 (January 2019), Table2.03 | 0 send 1o Back '
“Renewables"include hydro-alectric, geothermal, wind, solar, and bio-mass energy. & . ALT TEXT
= Hyperlink... Title -/

o
a
+.l

&

Save as Picture...
Size and Position...

Format Picture...

2. Select the “Alt Text” option and enter the
Title and a short brief Description of the chart

Transportation Fuel Type

Description

Pie chart showing that 91.6| percent of fuel
used in 2018 was petroleum; natural gas
was 3.1 percent; renewables were 5 percent,
and electricity ws 0.3 percent.

3. Close the Format Picture pane
to return to the PowerPoint slide



Adding Presentation Detail Information

nfo
* Under the File tab, select Info 2021 RO instructons 0031 LS @Oz
* Click on “Properties” and then R v bt NO—

select “Advanced Properties”

Fratast Frasersation -~
PR

Tamtadwdu smmid EC TR R TT

General SUMMary Statistics Contents Custom

On the “Summary” tab of the pop up window, complete

the fol IOW| ng fleldSZ Tite; Oral Presentation Guidelines and Examples
Subject; 2[]21 VTO Annual Merit Review
 Title: Enter the title of your presentation mthors_y | Principal Investaator Name, Company

Manager:

Subject: Substitute your Project ID into the subjec

Company:

Author: Enter the Pl Name and Company

Category:
Keywords:

Comments:

Hyperlink |
base:

Templake:

* Save preview picture: Make sure this box is checked
Press OK

Save preview picture

> Cancel
L




Creating Final Version of Your Presentation

Once your PowerPoint presentation is final, you must minimize your PowerPoint’s file size.

« Do this by using the “Save As” option to save the final version of your file as a PowerPoint
presentation.

* Doing a simple “Save” command will not minimize file size.

* You can “Save As” an existing PowerPoint filename if needed.



You are also required to submit a PDF version of your presentation.

After saving your PowerPoint file using the “Save As” option, save the file as a PDF using the same
naming conventions as your PowerPoint file.

o If you have Adobe Acrobat Pro software, you can use the Acrobat PowerPoint plug-in or select
“Save As Adobe PDF” to create your PDF.

o If you do not have Acrobat Pro, click “Save As” and select “PDF” from the Save As type menu.

Click the “Options” button in the Save As window and make sure to check the box to enable
accessibility tags. Look for text that says “Document structure tags for accessibility” or “Enable
accessibility and reflow with tagged Adobe PDF.”

Click “Save”.

Select “NO” if asked if you would like to convert the presentation’s speaker notes to text
annotations in the PDF.



After you create the PDF,

Scroll through the document and look at every page to ensure the PDF matches the PowerPoint file.

Look for missing items from charts, such as legends and axis titles, which sometimes disappear due to
incorrect object reordering that can result from the tagging process for accessibility.

If you do find issues that you’re not able to fix, a communications or publishing specialist at your
organization may be able to help. Or, you can contact to help troubleshoot the
PDF conversion.


mailto:VTAMR@ORAU.org

* You must submit your presentation files to ORISE no later than APRIL 29, 2022.

e Submit your presentation to ORISE by sending an email with the following items to

o Your PowerPoint presentation file (.ppt or .pptx)
o The PDF version of your PowerPoint presentation (.pdf)

o Any changes to title or presenter. Title changes must be approved in advance by your VTO
Technology Manager.

* If your presentation files are too large to submit through email, request an alternate delivery method
by emailing


mailto:VTAMR@ORAU.org
mailto:VTAMR@ORAU.org

Presenters of oral presentations are encouraged to attend in person. If there are any concerns with
being on site, the VTO AMR team will accommodate for a virtual presentation.

Additional details on the virtual presentation platform will be communicated closer to the event.

Each session will have a moderator to enforce time limits and facilitate Q&A. Your mic will be muted
once you have reached your time limit.



e Poster presentations are due no later than April 29, 2022.

e Poster presenters are encouraged to format all content as one poster, rather than a complete slide
deck.

e Poster file formatting:
o You must submit 2 versions of your poster: a .pdf file and a .png (or .jpeg) file
o For detailed instructions on how to export your poster to a .png or .jpeg file, see next page
o .pngor .jpeg file size should be between 3MB and 10MB
o Use a 16:9 aspect ratio for best viewing
o Do not use a transparent background
o Open the image as full screen and make sure it is readable before sending
e Poster presentations must be recorded and will be available on demand during AMR.
o Your poster presentation recording should be between 5-7 minutes.

o For reviewed posters, live Q&A will occur Wednesday, June 22, 2022, 8:00 — 9:00pm ET. Details
will be provided in advance of the meeting




Poster Presentations (Continued)

* To change a file from .pdf to .jpeg or .png: * To change afile from .pptx to .jpeg or .png:
o Go to File and then select Export To o Go to File and then select Export
o After that you will select Image and can pick o After that you will select Change File Type
your image type and select PNG or JPEG under Image File
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[1: ) y |Reset
Lﬂcfeate g Paste ew " - B T U S ase AV
] - b P coction -
Insert Pages » Microsoft Word » ide - [J>ection
esu ts Clipboard I Slides Font
Spreadsheet L

= Plastic-derivec

. . . 1-A-1.pptx - PowerPoint
Microsoft PowerPoint Presentation

Save As.. Shift+Ctrl+S (HOL =3
Image ' JPEG
Save as Other L = Export
T, Reduce File Size HTML e UpBELEL = Create Adobe POF Change File Type
“r TIFF 1, Somefile types are not available because they are blocked by your Trust Center settings
Export To L3 - B Presentation File Types
t ) [ Create PDF/XPS Document
. Rich Text Format PNG - & Presanation (*ppts) ‘
PrOted USIng PaSSﬂGrd Il Uses the PowerPoint Presentation format
",..., Create a Video
OpenDo:
] ) B/ :ce o Oper
é‘; ReCIUE‘St Slgﬂatures ’f Package Presentation for CD format
E PowerPoint Show (*.ppsx)
m Share File B3 Cronte Handouts | Automatically opens as a slide show
Image File Types
E~ Change File Type &,
Close File Ctrl+W

Other File Types

P‘ Save as Another File Type
]

B.

Save As




Oral Presentation Time Limits

e Your oral presentation will be 15, 20, 30, 45, or 60 minutes in length as indicated on your invitation-
to-present email from ORAU.

Time slot duration | Presentation duration m Max. presented slides

60 mins 40 mins 20 mins 40 slides
45 mins 30 mins 15 mins 30 slides
30 mins 20 mins 10 mins 20 slides
20 mins 13 mins 7 mins 15 slides
15 mins 10 mins 5 mins 10 slides

Time limits will be strictly enforced.

* A PDF version of the presentation slides will be available for attendees to download from the VTO
AMR website just before the meeting. This PDF will not include PowerPoint animations, videos, or
Reviewer-Only slides.



* Information and research updates that become available following the submission of the
presentation but before the AMR may be supplied verbally at the time of the oral or poster

presentation.
* No extensions will be granted for presentation submission.

* Any additional information must still adhere to the time limitations.



R&D Evaluation Criteria

All R&D presentations (oral and poster) follow the same content and design guidelines for reviewer
scoring.

Criterion [ Weight __

Relevance 10%
Approach 20%
Technical accomplishments 40%
Collaborations and coordination with other 10%
institutions

Proposed future research 10%
Resources 10%

Consider these criteria and weights when creating your presentation!



» Slide Titles: Except for the mandatory Title, Overview, and Summary slides, all slide titles and headings
should relate directly to the evaluation criteria.

* Key Results: The key take-home message for each results slide should be communicated as a
banner, header, or bullet (see some examples on p. 45 and 52).



Instructions for Specific Slides

* The following guidelines provide specific information on mandatory slides and the type of information
expected within the criteria guidelines. These instructions apply to both poster and oral
presentations.

* Your presentation should include:

Title Slide (mandatory)
Overview Slide (mandatory)

Review Criterion Slides (mandatory, one or more slides as appropriate for each review
criterion)

Summary Slide (mandatory)
Technical Backup slides (optional)
Reviewer-Only slides (optional)

* The following slides include:

(Guidance for constructing the specific slides and sections)

Example Slide (Examples are from previous AMR presentations)



Title Slide

* Include:
o Project title
Name of the principal investigator
Name of the presenter if different from the principal investigator
Organization
Project ID# (which ORAU will provide to you)

Statement: “This presentation does not contain any proprietary, confidential, or otherwise
restricted information.”

O O O O O



Instruction for all oral and
poster presentations,

unless otherwise noted

2022 DOE Vehicle Technologies Office
Annual Merit Review
Presentation

(replace with your title)

P. I. Name (always include)
Presenter Name (if not the P.I.)
Organization

Date Project ID #

(this will be provided to you)

This presentation does not contain any proprietary, confidential, or otherwise restricted information
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for High-Power Charging
Infrastructure

Pl: Barney Carlson
Idahe Naticnal Lasoratoey

June 13, 2017

DOE Vehicle Technologes Program Annual Mert Review
INLMIS-19-53414

Project ID: ELT199

Thyx praswevato doar cet contan any propnmiay, or cinemas manched vormion

Project 100 serelty}

@ Pillar|s): Urhan Stience

@ "7 " U.S. DEPARTMENT OF ENERGY

as-ia’@ SMARTMOBILITY

Systams and Madeling for Accelerated Rasearch in Transpartation

Urban Traveler - Changes and Impacts:

Mobility Energy Productivity (MEP) Metric

Venu Garikapat, NREL

DOE Vehicle Teahnologies Office

2019 Vehicle Technoiogles Offica Annual Merit Reviaw
June 11, 2019

wpone® ML B ¥R DINREL

THE PAZSENTATION TOES NOT SONTAIN ANY SROCRETARY, DORFIERTIAL OF OTHERWSE SESTRXTED INFORWTION |




ow S|
Mandatory Overview Slide

* Please prepare an Overview slide formatted and containing the information per the following slide:

©)
©)
©)

Timeline (please confirm dates with your DOE HQ/NETL manager(s))
Budget (please confirm values with your DOE HQ/NETL manager(s))

Barriers (please list up to three technical barriers and technical targets from the most recent
U.S. DRIVE Roadmap addressed by your project to be found at:
https://www.energy.gov/eere/vehicles/us-drive-partnership-plan-roadmaps-and-
accomplishments. MAT presenters should use the Light-Duty Workshop Final Report at
https://www1.eere.energy.gov/vehiclesandfuels/pdfs/wr |dvehicles.pdf as their guide. If you
don’t see a report on your subject matter, please contact the relevant Technology Manager.

Partners



https://www.energy.gov/eere/vehicles/us-drive-partnership-plan-roadmaps-and-accomplishments
https://www1.eere.energy.gov/vehiclesandfuels/pdfs/wr_ldvehicles.pdf

Overview

Timeline

Project start date
Project end date
Percent complete

Budget
Total project funding
o DOE share

o Contractor share
Funding for FY 2021
Funding for FY 2022 (if available)

Instruction

Barriers and Technical Targets

List up to three technical barriers and technical targets
from the most recent U.S. DRIVE Roadmap relevant to
your project. For a list of roadmaps by subprogram,
please see the link below:
https://www.energy.gov/eere/vehicles/us-drive-
partnership-plan-roadmaps-and-accomplishments

If you don’t see a report on your subject matter, please
contact the relevant Technology Manager.

Partners

e |Interactions/collaborations
e Project lead


https://www.energy.gov/eere/vehicles/us-drive-partnership-plan-roadmaps-and-accomplishments

Overview Slide

Examples

OVERVIEW

TIMELIME

+ Start: October 2017
+ End: September 2020
+ 50% complete

BUDGET

* Total project funding
« $6M 7 3 years
* $2M per year [ 3 Labs

PARTHERS
« CalTrans Connected Corridors

+ HERE Technologies

| BARRIERS

* Metropelitan scale networks
are too complex to medel in
reasonable compute time,

Sensors for capturing
dynamics provide limited view
and are difficult to mine far
relevant informaticon.

Optimization of energy, travel
time and mobility across
complex necworks has yet to
be accomplished for real-
world metropolitan scale
networls.

v

* Project start: Getobar 2015
* Project end; September 2021
* Percent complete; ~15%

OVERVIEW

Barriers
* Recycling and Sustainability
= Cost to recycle is currently 3-13%
of battery cost
= Material shartage (Li, Co, and Ni)

— Varying chemistries result in
variable backend value

Timeline

Budget Partners
aar 1 24,815k
» Argonne Mational Laboratory

Argonie 52650k = Maticnal Renewable Energy
MNEEL SRESK Laharatnr:.r
ORNML S500K * Oak Ridge Mational Laboratory
LCE0 S50k = University of Califomia, San Diego
Wimy a0k = Warcester Polytechnic Institute
MTL A0k * Michigan Technolegical Univarsity

. - a :

; ; Barriers
Timeline » Nead Increased Efficisncy — bring power
Slait dale: Sept 2017 density above 5 kWL
Project end date; Dec 2012 »  “Reduction in he voiume of the components is

necessary 10 enasle slectrc traction driva
syst2ms to fit vithin the increasingly smaller
spaces avallable an the venicle Matar valums
reduciicn 1S ited By he flux density capacilics
of malsrials used in current slectric stesls and
electrical conductvity limitations of copper
windings

Percant complete: 70%

BUdget » Need highar conductvity elecirical conductors
Partners
» CRADA with General Motors
Research and Development

»  Projact lead: PNNL g

Tolal project funding: $1.15M

= DOE: $600,000

® Industial cost share: $550,000
Future Funds Anticipated: §0

“UE ORNE Sk ey and ERcurcnics Technika Tout Beodm




Instruction

e Relevance counts for 10% of your total project score.
e The title of these slides should make it clear that they are your project’s Relevance.

e |nformation to include:

o Describe the objective of your project and what you were to achieve over the past year in the
work covered by your presentation.

o Clearly show how your project relates to the pertinent VTO subprogram area and how it will
achieve the goals of that area (refer to the subprogram Annual Progress Report goals linked on

the next page).
o Explain how your project will be relevant to
= Reduction of energy costs
" |ncreased energy security
= Clean energy technology to move people and goods

o Describe the impact of your project on addressing the barriers identified in the Overview slide
and other specific targets and milestones.

You may verbally elaborate on project relevance in addition to what’s on your slide.



Relevance (Continued)
VTO Subprogram Goals

LINKS TO 2020 SUBPROGRAM ANNUAL REPORTS

e Advanced Engine and Fuel Technologies

e Analysis
e Batteries

e Electrification

e Energy Efficient Mobility Systems

e Materials

Instruction



https://www.energy.gov/eere/vehicles/articles/advanced-engine-and-fuel-technologies-fy-2020-annual-progress-report
https://www.energy.gov/eere/vehicles/articles/vto-analysis-fy-2020-annual-progress-report
https://www1.eere.energy.gov/vehiclesandfuels/downloads/VTO_2020_APR_Batteries_compliant_.pdf
https://www1.eere.energy.gov/vehiclesandfuels/downloads/VTO_2020_APR_ELECTRIFICATION_COMPILED_REPORT_July%2014%20compliant_.pdf
https://www.energy.gov/eere/vehicles/articles/energy-efficient-mobility-systems-fy-2020-annual-progress-report
https://www1.eere.energy.gov/vehiclesandfuels/downloads/FY-2020%20Materials%20Consolidated%20Report_final_compliant_2021-06-15_.pdf

Relevance
Impact

FPolymer electrolytes offer increased stability in lithium
batteries in comparison to liquid electrolytes. We aim to
synthesize new electrolytes that simultanecusly have high
transport properties and have greater stability against
lithium metal for next-generation batteries.

Objectives
* Develop new polymer composite electrolytes to enable
lithium metal anodes.
* |dentify failure modes at lithium metal anades,

* Fundamental studies of the lithium metal/electrolyte
interface.

Relevance

Slide Examples

~3| Relevance

+ To meet 2025 goals for enhancad peak power (100 kW), specific
povear [(S0KWIL). and reducad cost (3.3 5%0W) in a motor that
ocoerates at = 20,000 rom, improved soft magnetic materials must be
developed

= Improved soft magnetic matenals will enakle high parfarmanss non-
rare-earth maoters

= Replacament of perrmanent magnets with sofl mageat matenals
highlightes in Electizal and Electrenics Technical Team (EETT)
Roadmap as a potantial R&D pathway for meating 2025 targets

ARB1
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Hestinpalar inater desigi [rutesy of R D e
St Sudnalt a1 Purdie; that doesnt -
PN PRMTANENT MANEs, Assaen n et AT Readmap

\\ (im e el vz hosctony
Relevance

» Reduce risks associated with potential vulncrabilitios for high power
EY charging infrastruciure leading to high eonseguence evants (HCE)
Public Safety
It 1y the edactrin grid
— Hardweang garmage
Crantal of sarvice
Data theft or alteration
= With enough time & effort, nearly

any connacted system can be
accessed or compramised

Objective
+ Detarmine high cansequence evanis [HCE)
+ Prigritize HCEs 1o guide fulure rescarch efforts
Based on impact severity & cvber manipulation complexity
+ Devvzlop mitigalion stratzgies and solutions
» Feodback selulicns, information, and lessons learncd to industry

Relevance

Carbon - Copper Composites

F Fully dense Cu-C Composites have been made that show
canductivity better than pure copper at elevated temperature

= Carban s Immisclble with copper sa the effor |5 lo see what kind of
process can bo used o make the composite and..

= if it actually increascs conductivity
Possible manufacturing Process

Forms of Carban = layerer -.'\.‘t'J:'.mr-.t'- (PR vl otacr thiafilm
—_— et s

~ Graphite # Super salurabed selutiors o sall milling

= RAeduczd Graphzne Oxlde tagretron Spuatt=ring

= Graphane F Hulk Compzostes fom met salid ficatar

o Single aedd Dealse Wall Carkien Processes

Haratubes

F Coeelic processing [melt salidificetion e 2
netallle ar cavalert

mzgetic field?|
¥ HeotEstrusizn

To date, few bulk methods have been successful at demonstrating
increased conductivity
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Milestones

* Milestones may be presented in a separate slide directly before the Approach section or included as
part of the Approach section.

* Include milestones and go/no-go decision points for FY 2022 and FY 2023.



Milestones

ManthYear Description of Milestone or Go/No-Go Dacision Status Lab

Marzh 2014 Repart on potantial (o use AFIDS In quasabidy chi- Complzie | NSFEI
sansitivity fer threa fusls showing hi-sansitiv sy in
published 2ngine combustion studies

durne 2218 Cuanlity the efect of Dlsnding 2celale esters info E1C | On Target | PRML
awned U0 e Thee RWE ol B Tieesshe Dl

Marzh 2019 Invastigata the potental 1o use tha floe reactor for Complste | MREL
oassrsaten of shifis in autaignitien rrecanise with phi
tor phi-sens tve el Including resuss of knetc

sirmulilions
Septermbiar Lsing data from Foong ans Kalodrie), relys O Targat | PRMI
2010 corzanraten-desancent cxvgenate slustarirg 1 twvo

gnd three-component reterence fuels 1o effecs on
enging perfeimance progerlies. specifically, 23N and
FACHS, cs wemll sas HON roezisonnienls Sroem MRS

AFIC A Advanced Fuel kanition Celey Anatszer

EDE: blenczhock Tor axtrgeiate blending .
MORE roter 201 ne PUnoer RWREL: kanonal Renesaika Energy Laboralory

R reh aelane fumber PHRL: Pachis: Ratteast Neflona Ladsmatary
FvF. Reid vasar presaurs -

MILESTONES

Month/Year Description of Milestone or Go/No-Go Decision

Conference paper, “Quantfynag the Motility ard Creigy
Barefis of Aviomated Mabeay Distrots Using
Jure 201E Micreecoplc Trsffie Simulstion.” presantsd at the

Ameticen Society of Cuil Engiresrs - Interrational Romplste
Confarence on Trarspsrastion ard Deeslozment
CORSTIEARE hald a Fmsburgh, Fa
sapteheczotg OISR N0 4D modeiag toalkit for a mal vl r“;mx;éﬂ:g
deployment Graerne e, SC)
Joume paper, “Route 20d Flest Swee Cpumizetivn in #n
: Autmenated Mabdicy Uistres Serong Or devard
FEARRI ZIIS i with ALomAted Electic Shurtas,” Submamad to complo
Transoatation Regearsh - Pat ©
A Integretion of ove Choice Maodel into A0 e <it 2
pipLes 2030 Interation of Optimizstan madule irw ANMD tozlke sobidio b
., - e
S St es® B [ ¥ NREL

Milestones

Example Slides

Dec., 2015 solid-stale synthesis of high-Mi NMC layered oxides from the

Wa

Jung, 2019 Develop procedures for in sitv probing and synthetic confral of

Sept, 2012 Develop in situ technigues for studying surface reconstruction

Sept, 2012 Complete structural’electrochemical characterization of the

Milestones
Time Description (sfaius)
Completa i 2ty studies of the leeal catianic ordaring during

hydroxide counterpars. (complete)

Ideniify the reles of Co/in substitution in tuning LifNi mixing in

7oh. 2019 pigh-Ni NMC layered oxides. (complets)

local structural ordering in compositicnally heteregencous NMGC
cxides, (on-scheduls)

during synthesis of high-Ni NMC oxides. (on-schedule)

synthesized high-Ni WNMG layered oxides. (on scheduie)

Z.2

3l
3.2

1.1
1.2
L3
LN

23

EXH

Approgch;
Tasks relating to experiments and modeling will be carried
out during all three years of the project

Tazks 1.1, 2.1, snd 3.1 are the three experimental campaigns

Tazks 1.2, 2.2, snd 3.2 are focused on stomic and mesoscale modeling

Tasks 1.3, 2.3, and 3,3 are focused an e macroscale 35080 tool develapment

FY2018 Fradzr | Fraczt |
1" Esperimzntal mmpaign

PF model develzpment |

Corresion rade develeprsnl
#H Ewperlrantal campaign
: hiescamle medel develapment

Impl=mentatior of 2580 toal |
30 Separimantal carmps gn

: walidats and apphy mezascal: i H
Felzase of 5380 toc I i ] T




Instruction

» Approach counts for 20% of your total project score.

* The title of your slides should make it clear that they are your project’s Approach.

* Describe overall Technical Approach:
o Emphasize unique aspects of your work and de-emphasize discussion of equipment used.
o Discuss how your work addresses the project’s technical barriers.

o Describe how your project is integrated with other research or deployment projects within the
pertinent VTO subprogram.

o Use simple statements so that scientists and engineers, not experts in your area, can readily
understand the explanation of your approach.

* Include the planned milestones and go/no-go decision points for FY 2022 and FY 2023 and current
status towards them (if not shown in a separate Milestone slide).




APPROACH

W proposs o cnable improved elecirode manufacturing
processas by rapid feedback on transport and mechanical
prablams assaciatad with the micrastructural arrangamant
of particles. A range of new experimental and modeling
toals have been developed to measure and predict
localized properties.

o Zonstruct novel micro-M-line surface probes that can
zample local conductivity of intact battory eloctrodas

o Sxpenmentally compars tradecffs of and effects on
elactronic and ianic fransport {collaborations with MREL,

AML. Mavitas, K2, athers)

o Construct a firstprinciples paricle-dynamics model that
can predict electrode microstruciure and conductive
pathways

o Construct a laser-based acoustic probe for rapidly
determining mechanical properties of elactrods films

Approach Slide
Examples

Approach

Heat-treatment Development Molten Al Process Deve ent

> A205 Al alloy: 4.6% copper (Cu) - 0.35% > A356 Al alioy: 6.5-7.5% (silicon) Si, 0.25-
manganesa {Mn} - 0.25% magnesium 0.45% Mg, Iron {Fe)...

(Mg} — 0.22% litanium (Ti) + 0.2% Fe {"primary alloy™)
» PNNL proprietary * 0.6% Fe {"'secoadary alloy”)
» Goal: Shorten solution/aging # Ultrasonic melt processing z §
o Sclatian Heat-treotivent fee AJ06 Al
o R B o > Goal: Refine the £z
it microstructure for finer L
g® intermetallics and lower
gus | R dendrite arm spacing to
Jaou | formen imprave ductility and
w | maore uniform properties
L : throeghout the casting
B
P e s ww e
@ Lightmar WesL 4

Approach:

Locally conirel the magnetic and mechanical properties of motor laminates

by material allaying and precessing
T Magnetic
posts and bridges

w
by Stator

=

v Air gap

e

&+ |Rotor

i

- TFuost Bridg B

=]

+ Decrease magnetic flux leakage
* Enhance mechanical integrity
+ |Improve machine performance

o

Strategy

Nen-magnetic
posts and bridges

Travjin: |W-ra)

[ S
1 = T 30
cpesd Irpiil
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Technical Accomplishments and Progress

e Technical Accomplishments and Progress count for 40% of your total project score.

* The title of these slides should make it clear that they are your project’s Technical
Accomplishments and Progress.

* Each slide should include a summary “take-home” message, especially those that contain data.

* Describe the most important technical accomplishments achieved during the reporting period and
their significance. Specifically, address last year’s reviewer comments regarding technical
accomplishments and progress as well as progress to date for new projects.

* Include relevant data to support your accomplishments.

 Relate the accomplishments to project milestones, barriers, objectives, and technical targets.

 Benchmark the progress versus FY 2021 results, if applicable.



Technical Accomplishments and Progress
(Continued)

Include no more than one slide on previous accomplishments and CLEARLY indicate work previously
presented versus new work.

To assist the reviewers evaluating your work, please include bullet comments of the key points on
each slide.

Include sufficient slides to explain what was done leading to the technical accomplishments.

o However, please limit your slides to the time you have available — 10 minutes for 15-minute
presentations, 13 minutes for 20-minute presentations, 20 minutes for 30-minute
presentations, 30 minutes for 45-minute presentations, and 40 minutes for 60-minute
presentations — time limits will be STRICTLY enforced.

Though your presentation will be in color, it is best to choose colors and data symbols that can be
easily distinguished in black and white for those reviewers using hardcopies.



| NREL (Fioroni) Mechanistic Basis of Phi Sensitivity

AQMMQ

Changes n reaction chemisltry with phi cbserved, bul higher pressures required Lo
observe phi-aensitivity relevant to engine conditions

PRFA0 demonsirated pri-sansitivity in =CC|
snpne siudies

PRFE0 was examined In atmospherc prassure
fhow reacior g1 600 K - 1020 K and phi of 0.25,
0.5 and 1

Small changes n reactwity with phi wers
cbserved, however higher pressures are
required to cbserve lov-temperature and
intarmed ate-tamperature reacbons telieved 1o
be related 1o phsensitvity

Reacter madifications are underway 1o
Incresse prassure 10 the 5 1o 10 bar range end
0 aliow more precise quantdication of

toemaldenyde

Eheto oy Pienner Siocum, NREL 52020

Impact: With modifications to achieve
higher pressure, flow reactor
experiments can be utilized to identify
and quantitate key species in
autoignition mechanisms that can
explain phi-sensitivity

Future improvements propesed to achieve
even higher pressures

HCCI: hamegeneos charge cormpraseion ignban I

Accomplishment

Slide Examples

Accomplishment to Date FY 19
Electrochemical reactions of Li plating/stripping, dendrite
formation and inactive Li formation

Lf = L e
“lo]®]"
617
Iraclive Li /

%f i

Liplsting Li stripping

Weg — LY

oo |

3 In a Li metal battery, during the plating, L deposits an the fresh Lic In commeansial
carbonate-nased electrolyies, Li deposils axhibit whisker-live morphaology.

I 1 b eissealulion accurs TiesUy oo ez iools of e L whiskons, B lop panls will
disconnect from the electranic conductive netwark and thus beacoms

alectrochamically inactve, forming inactie Li. 12
= Pamg = "Sang, 75 deng Tracds on Chemmeetry, SHE in pet

@ Accomplishments ﬁ

Cummins Energy Recovery Drive (CERD)

OAK

RIpGE T-N
(4

Powertrain
Testing

* Hardware integration confirmed
* Validation of controls systems integration
« Correlation of simulation results to test gata  * 3.4% fuel savings expected

* Transmission shifting validated
* Great collaboration with ORNL!




Instruction

Responses to Previous Year Reviewers’ Comments

e AllVTO AMR reports are posted on the VTO website along with Annual Progress Reports at
https://www.energy.gov/eere/vehicles/annual-progress-reports.

e Last year’s presentations can be found at: https://www.energy.gov/eere/vehicles/annual-merit-
review-presentations.

e If your project was not reviewed last year, please indicate as such on the slide.


https://www.energy.gov/eere/vehicles/annual-progress-reports
https://www.energy.gov/eere/vehicles/annual-merit-review-presentations

I Prior AMR Comments/Questions ittt

“It is not clear why single wide base tire was not selected
for this program.”

« Current Market: 90% Dual

* Market Sensitivities
— Highest Tire Life: Duals
~ Highest Retread Rate: Duals
— Lowest Weight: Wide Base

* Tire Construction
— Vastly Different
— Not Transferrable

Duals vs. Wide Base

« Commercial Value > Weight Penalty

Reviewer Comment
Slide Examples

Responses to Previous Year's
Reviewers’ Comments

F This is the first vear that the project has been reviewed

Responses to Previous Year Reviewers' Comments

+ The Te=s proect was nal reazsaed m201 8, but ot the G017
LRR Tedn MAI OGRS wWern

+ Svaidelion ared verilicelon o e moded was nol discussed
chidng e presentad o sl ©iwas unclkear o tha eviewer STl R e
wetielher Ihis sbep s vocun g oo,

- Reepones: KAIT and MAIT-CRima hwve bese calibrad In
Rinlnnrsl amine Aned snes Asia RASSTRED neame w il ealisealve of
WAl anc sian cabseabnen o shara mocid by FRA | shees Vabciy ol
irmrl mesdels am achmse hoag s e rasiess on e urEuneEn,
remaperurey, consiabency end kg oalicy (Senge end Fomesta:
a8l

+ Allernative speaiic corstams for both choce ard choice
cabegary, how ASCs are specilied o futare
Responze: Boca.se 207070 an ASC or b choe caegany o o0 o
sjim ATl o Adting A AR =Ry =t he Ihe asme cans) ol i . an -
Thoven 1= toaf calwgney Arh the epm s chooe bo sdpel &t e OB R TR BE R
4or mach ctice b mmaeon the mATA TSR g mobee e, SECE o e
=8 ‘ulurs are deismmined besed oo pereis vetize c wes-le|
saganzdicrm, Fur sou—p e, wloa choicws 4250 ww uaaue ko
corvwigm b P acie sulus i 2050, whim ol 3L counns' SEGS

———— " :
v 1o U Sne v, bl diTerant o fal i cer ——
Dot on e bedng ampare:,
v ThEe P R0 wTrs was nesiraed ni1d Erzum-' 5DOTES OF
the right). The project sl 2013 AR received cosral posine perl
PESERERMONS Oy Mekrarrs Almestall commnnts wers neuesl

o FRSHLE [4a pancames were raised.

Response to Previous Year Reviewers’ Comments @

The reviewer caomplimented this praject for having developed
excepticnal methods for better measuring/predicting fuel
properties and generating valuable data for mechanism
validation. The reviewer stated that the project could be
significantly better if the flow reactor can be upgraded to be
capable of operating at higher pressure, which is critical to
validate reaction mechanisms at conditions eloser in ICEs.

We thank the reviewer for complimenting the progress of the
project to date. We strongly agres that upgrading the fow reactor
fo operate at efevated pressures s an impatant fask and have
begun to take steps to Increase our pressures fo 5-70
atmospheres (atm). In addiion, we are working on a white paper
proposing o operate fo even higher pressires of Up to 50 atm.

| ICEs: inlernal combustian =ngines | - |




Collaboration and Coordination with

Other Institutions

* Collaborations and Coordination with Other Institutions count for 10% of your total project score.

* The title of these slides should make it clear that they are your Collaborations and Coordination with
Other Institutions.

e List your project collaborators, indicating:
o Relationship (for example, prime, sub, etc.)
o Industry, university, National Laboratory
o Within or outside VTO
o Extent of the collaboration

* Describe the quality of collaborative relationships and their importance in achieving the project’s
objectives.



w | Collahoration
= Purdus University {Scott Sudeffl - Mator design,
,PUBI‘—PII{E profotyoing. pnd testing

Liats msTrure & = 0T = Design, construstion, and dynamometer testing of
SF TECHMOLOGY 2 reduce power prototype machines

K

= DRML - High-Fidelity Mut physics Material Models far
Electric Maotore

= Ames - Additicnal axpertise in magnetc material
fabrication, processing, and characterization

NREL « MREL - Advanced packaging. reliability, srognasties,

tharmmal managament

Collaboration

Slide Examples

Collaboration and Coordination

G50 s impulsc Manufacturing Lab. Fontana Corrosion Conter, COME: U

Faciliies s eaperlise o rpachwelding, pocsss desdopmenl, slancard L'SE C3H D SLRTE

eomosion testing al coupon and subeomponanl kvl in sddiion o pnogam URIvERSTY

MErE e

]

Maggien {Sual): CA0, CAS arotatypa bulkd and kesing m mm
v Caldwater Machine Comparry (Sub): syquimment baluer gme wysi=m

Filegralzr ’ COLDWATER

v PHNL: Kurmadcal simulatzn of Impec walding procees, Interfacsl watey
pattam and jerng. and mechanical perfermanca af Hhawaklag coupans r"“'mfl'_"'j"""“"‘*“l vt

Ashland: Supplizs sruclug sdiesies o galanc coresion polkecion, ASHLAND

Ak proseides el ouse lesing

Arcomic: Suples T and S £ hests for sanesiing =sts e prosalyas @ ARCOMNIC
bl

Hydroc Supplies dwex snd T grade slurminum estrusions ko possible w

rnasss and bady e apalcahoes

Collaborations

«  Brookhaven Mational Lab (L. Wu, V. Zhu, A, Kiss, J. Thieame, K. Chen,
. Ge. X Xiac. W-K. Lee, E. Dooryhee)

Synchrotron techniguesicapabilities for characterization of cathodes
- Advanced alectran micrescopy imaging end spectroscopy of cathodes

* Argonne Matienal Lab (£, Chen, K. Amine ¥-H. Bhin. ¥. Ren, <. Sun, D.

Abrafiam, V. Srinfvasan)
Synthesis and charactorization of high-Mi MMC
- Charackerzation af e maleizls rom the Malzrials Engingening Roscearch
Facility [MERF)
- Modsling of the synthasis
Lawrence Berkeley National Lab (W, Sun. G. Ceder)
- Theoretical prediction of the phasasfordering in high-Ni MMC
Characterzation of cathode matarials
«  Dak Ridge National Lab (). Manda. A. Aug)
- Meutron characlenization of high-Mi NMG
«  Stony Brook U, (E. Takeuchl, K. Chen)

- Synthesis and characlerization of high-capacily calhodos

%E Partnerships/Collaborations

m Vehicle Development, Yehica Leve! Suparvisory
Conbals

DA Engina Development, Engine Management
— Syslems
f_;“‘ PACCAR Pawertrain Developrment, Advanced Pradictive
_41'H:uu|:.|| GFHTF

Frabargs. Prograrm Adrministration
E lT"" Electrified Powertrain, Tranamizsion, Wahsetrain
- _and Air Managemeant Systems Development
Powartrain Analysis, Battery Cantrods, Engins
Development
Dinwe Cyale Develapment
Tharmal Managament
Divve: Cycle Develapiment
Tech Markat Acceptsncs Advisory
Whaste Heal Recovery [ntegeation

?3 MERITOR e nlegalon

. Tire: Dovetaprnenl
(Dntinental > ay




Remaining Challenges and Barriers

* Highlight the key remaining challenges and barriers to meeting the project objectives.

* The remaining challenges and barriers should provide justification and support for the future plans in
the following slide.



+ Gathering information on proprietany motor-integrated power
electronics and thermal management selutions (not readily
available or open source) for evaluation and comparison

* |dentifying driveling fluids suitahle for direct cooling of high-
voltage (400V-1,200Y) power electronics

* Potential nead for quantifying electrical (dielectric) properties
at high voltages for selected candidate fluids == requiring
development of additional in-house fluid characterization
capahilities or identifying external providers of similar services

Remaining Challenges and Barriers

Barriers and Challenges

Slide Examples

Remaining Challenges and Barriers

* Main barriers: Capacity fading has been the main obstacle to

realization of high-Mi NMCs with true commercial potential for
lithium-ion batteries.

Technical challenges: Synthesis of specific cathode materials
by design has proven difficult due to the complexity of the
reaction involved in chemical synthesis, and the high
sensitivity of the phases, staichiometry and marphology to
synthasis parameters (precursor, sialering lermperature, almasphers,
heating/caaling rates...)

Synthesis of high-Mi NMCs is even

more challenging, due to the demanding

reguirement on the control of bath

cationic ordering in the bulk and

surfacefinterfaces (as ilusfrated).

REMAINING CHALLENGES AND BARRIERS

= Cavitation in multi-hole nozzles is significantly more complicated than
in single-hcle
= Fuel *tums a comer”
= Meedls mation can generate complicated flows in sac
B Shing cavilalion can reach Irom bale-lo-hok:
u Nesd measuremeants o multi-hole nezzles

= The link between cavitation and nozzle erosion is not well-understood
= Mead rellable predictions of cayitation, AMD modals of emslon
» Modsls are being developsd. but fundamental data is lacking.

n Flash-boiling and gpray collapse can cause sudden, extreme changes
in thie fueliair mixture
B This cannct be relisbly predictsd, need systematic measuramants

m Sprays impinging on walls can cause emissions challengaes
= Current wall-wetting medels rely on 20-year-old measurements of
simplified systems, cant accurately predict splashing, evaparation,

spraading — Y




Proposed Future Research

Proposed Future Research counts for 10% of your total project score.
The title of this slide should make it clear that the slide shows your Proposed Future Research.

Explain what you plan to do during the rest of this year (FY 2022) and next year (FY 2023). Provide
justification for future plans.

Add the statement to all slides with future-looking statements, “Any proposed future work is subject
to change based on funding levels.”

Be as specific as possible; avoid blanket statements.
Highlight upcoming key milestones.

Address how you will deal with any future decision points during that time and any remaining issues
or barriers, including any alternative development pathways under consideration to mitigate risk of
not achieving milestones.



Future Work

Slide Examples

PROPOSED FUTURE WORK IN FY2019 AND FY2020

mHeawvy Duty Injection
» 20 Measurements of cavitation in multi-hale injector
= Mon-destructive x-ray measurements of geometry will be
wsed (o track nozzle erosion aver iime
» Callaboration with Kolodzie], Caterpillar
» Caollaberation with Som. Magnatti
m Seanching lor collaboralion wilh irdusbeg par e
= Data will be used to suppart development of erosion madels

mLight Duty Injection

= Will transition to the Light Duty Coembustion Consortium

= Flash boiling sprays - explore parametric variations

= Measurements of spray collapse

= Sprays impinging on surfacas
® Xorays can quantily the densily distiibulion, suilace area, SM0
» Before and after spray impact
m Effert of wall ternperature (Gold star), mughnass

Ay proposed future work is subject to change based on funding levels s
L1 e

Proposed Future Research

TG Wlodel Valilaticar Sawpele Cylindes Trstalvpe
+  Optimize prootvpe parameters

= Dhetmled destpn ol protoiype

v Labricnls prollvpe

= Thmanoancter testing and mod ol validation

+ Develop sysiem coniro] strofegy

'Y 20 Perlormunse Demonstenion: bMuli-Cyhinder Protolype
+  Optimize mult-evlinder prototype

= Dctaled destpne mchele displacement schuiom

+  Fabricate prowtype

. T:::r\c]'n- iITE"i'1 '1I H1l'| Dl I II'_'F [ShS i!l [TE 'il m iﬂ'ld ]'\IE'I'r-i'lrl'I'liIﬂI_'E I.I.\‘.".|1("'I'I."1|Ti| |'i-i'||'|

Any proposcd Tutwre work is subject o ehange ased oo fundmg, levels
M5
O B
-——r

Proposed Future Research

Key Challenges Future work
+ Demonstration of scalability for + Improve coating, stamping and
industry adoption. stacking of thin laminates.
+  Optimizing core loses while ¥ Scalability
maintaining manufacturability v Cost
Casting at such high
temperature requires advanced
ceeling technology for copper
wheel.

 Verify matesial
manufacturability

- by coin ting
punch test

° Any proposad futurs work is subjset to change basad on funding levals. 12

Perfect Fe — 6.5 wt.% Si producad by
large melt spinner

Future/On-going Work (FY715-20)

= Coentinue working on synthetic design of high-Mi NWMC, with
focuses on

— impact of synthesis condifons on sufacefinierfaces and the
electrochamical propartios (Soa preliminary results in Backup Shide 2.3)

— local catianic inter-diffusionsordering in individual pariicles with
composgitional inhomogeneaity (as demonztraled in Backup Shide 24)
* Develop new fin situ techniques and capabilities, spacialized
for probing synthesis reaction under real conditions
- simultanecus or combined X-ay scallering/spectroscopyimaging for
multimodal eharacterization
— techriguas capabla of high spatial rescluticn andiar high sensitivity o
loeal sirectural ordering at surfacedinierfaces
= Apply the established approaches to synthetic design of
— MNMCE11 and those with higher M content
lowe-CofCo-free cathode matzrials

Any croposed fulure veork 15 subject 1o change based on fundng leveals 13




Mandatory Summary Slide

 Summarize the key points you wish the reviewers and the audience to take away from your
presentation.

* For those projects that are working toward specific technical targets, include a Summary Table
summarizing key technical results to date in FY 2022 compared to FY 2021 results and the technical
targets.




Summary Slide
Examples

Summary

= Accomplishmonts

= Modifying traditional planar flow casting methods to Eﬂfhrﬂ“ Gampasits vdre with 0.1° diamster o
. . ) . < Wie have develop: Lsion kools 2 , r—— srar-carbon composies |
BIITILIHEI'IEDUBH,-' achieve dizardered phase with Iarger g 'l.rl.le 1aves developed EMJ:I sion tools and o as.ﬁ:;-l pr \._ cing Coppar l:-:lrt,r'n_ l:lnl_;,l:l L33
.. P W are develoeing Ully cende exirusates by conducting parameine studies of the
grain size for the 6.5% 3i steel. process parametsrs

= Reduce core lossas yal maintain formatility

= Tochnical highlights
* Demonstrated planar flow casting system with medel ¥ e ard dersiled copper and carsan powdsr fo g salie puck and exdiides cosper
allc-y carbon compasits wine with pood integrity and propertiss
+  Wa havs s8en 3 verifakle maresse in conductivity as high as 3% over 1245 Copper
Vene ranifacluers we have arsulled consider This a sigrificen] neeass

— continuaus nkbons with 70 mm widih sere abtainegd,

» Developing 25 mm wide ribbon of §.5% 5i steel
— Mealting point is ~300 “C higher than the madel alloy

= Impact toward YTO Objectives
This project vill sverzgs a new manufacluring procsss o manufaciure high corduclivily
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Technical Backup Slides

e Please include a “divider” slide if you are including backup technical slides (maximum of five).

e These optional backup technical slides will be available for your presentation and will be included in
the web PDF files released to the public.
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Reviewer-Only Slides

These optional slides may be included in your submission but will not be part of your oral

presentation — they will be provided to reviewers only. These optional slides will be removed from
the presentation file and the web PDF files.

Precede these slides with a divider slide marked “Reviewer-Only Slides”.



Instruction

Publications and Presentations

 List any publications and presentations that have resulted from work on this project.
* Use at least 12-point font.
* Please verify that the links in your slides are active.

Note: This slide is for reviewers only; it is not to be presented as part of your oral presentation. These

Reviewer-Only slides will be included in the copy of your presentation that will be made available to the
reviewers.



Critical Assumptions and Issues

» Address three to five critical assumptions and/or problems affecting the outcome of your project.

Briefly describe the problem as well as potential solutions, both within and beyond the scope of the
project.

e Exclude funding issues.

Note: This slide is for reviewers only; it is not to be presented as part of your oral presentation. These
Reviewer-Only slides will be included in the presentation file made available to reviewers.



Contact us by email:
VTAMR@ORAU.org



